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Abstract: Pingtong Town is located on the fractured zone of the Wenchuan 8. 0 earthquake,and is seriously 
damaged by the earthquake. Our observation line is centered at an earthquake explomtion trench across the 
fractured zone in the NW -SE direction, and is about 400 m long. The results reveal trapped waves in the rup-
tured fault zone of the earthquake , and indicate a great difference in physical property between the media inside 
and outside the fault zone. The predominant frequency of the fault-zone trapped waves is about 3 - 4 Hz. The 
wave amplitudes are larger near the exploration trench. The width of the fault zone in the crust at this location 
is estimated to be 200 m. In some records, the waveforms and the arrival times of S waves are quite different 
between the two sides of the trench. The place of change coincides with the boundary of uplift at the surface. 
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1 Introduction 
Fault-zone trapped waves ( FZTW) , also called fault-
zone guided waves or trough-belt waves, are caused by 
multiple reflections between two boundaries of a fault 
zone and by wave interference. Waves of this kind can 
be generated by natural or artificial seismic sources lo-
cated in or near the fault zone. Their amplitudes and 
frequency compositions are strongly dependent on the 
geometry and physical properties of the materials in the 
fault zone. Thus the fine structures of a fault may be 
determined by observing, analyzing, and modeling its 
FZTW['-"l. 
Wenchuan Ms8. 0 earthquake occurred in the Long-
menshan fault zone["-"1 (Fig.l)with a rupture length 
of 300 km and a maximum offset of more than 10 m. 
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After its occurrence, the China Earthquake Administra-
tion( CEA) activated its seismic emergence strategy im-
mediately. As a field-survey group, we went to the epi-
center area to perform FZWT observations at Pingtong, 
Hongkou, Bailu and several other towns , and obtained 
a large amount of data. This paper focuses on the re-
sults from Pingtong. 
2 Observation of FZTW 
Pingtong is a town in Pingwu County, Sichuan Prov-
ince , and is located in a transition zone between some 
low-hill and high-mountain regions about 50 km north-
east of Beichuan. Because of its location at the frac-
tured zone of the Wenchuan earthquake, Pingtong was 
seriously damaged by the earthquake. 
Mter the earthquake , a seismic exploratory trench 
was dug across the fault by the Institute of Geology, 
CEA. Our observation line is centered at the trench 
across the fault in the NW -SE direction. Most of our 
seismic instruments were deployed in farm lands. 
Being limited by topographic irregularity , the 
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Figure 1 Location map showing active faults in Longmenshan fault belt and 
adjacent area,and the observation line for fault-zone trapped waves 
Table 1 Coordinates of the observational points at Pingtong Town 
Point No. Instrument No. Longitude ( E) 
16 063 104°41. 3996' 
15 064 104°41. 4002' 
14 065 104°41.4043' 
13 066 104°41. 4084' 
12 067 104°41.4078' 
11 068 104°41.4095' 
10 069 104°41. 4140' 
9 070 104°41.4225' 
8 071 104°41. 4210' 
7 072 104°41. 4266' 
6 073 104°41. 4350' 
5 074 104°41. 4384' 
4 075 104°41.4458' 
3 076 104°41. 4606' 
2 077 104°41.4652' 
1 078 104°41.4651' 
observation line is only 400 m long. A total of 16 digital 
seismographs were deployed at a spacing of about 25 
m, as shown in Table 1. The observation was made from 
July 16,2008 to August 2,2008. 
3 Data analysis 
A large amount of after-shock data has been recorded 
at Pingtong. Here we only show some representative da-
Latitude( N) Height(m) 
32°03.9647' 750 
32°03.9516' 748 
32°03.9343' 756 
32°03.9263' 740 
32°03.9087' 742 
32°03. 8941' 737 
32°03.8823' 739 
32°03.8670' 739 
32°03.8566' 729 
32°03.8430' 735 
32°03.8324' 733 
32°03.8182' 726 
32°03.8009' 731 
32°03. 7935' 727 
32°03. 7833' 723 
32°03. 7611' 717 
Description 
On upper side of the fault 
(Northwestern side) 
Exploration trench 
On lower side of the fault 
( Southeastern side) 
ta and give a preliminary analysis. Fig. 2 shows a set of 
records of a Ml = 5. 1 aftershock that occurred in an 
County at 00:40 on July 18,2008. In these records, P 
and S waves are separated by an S-P time of about 8 s , 
which corresponds to a hypocentral distance of about 64 
km. The FZTW are not recognizable in the original re-
cords, Fig. 2 ( a) . However, after filtering, they become 
very clear, especially in the records at stations 4 - 12. 
These waves show up after P and S waves at 36 - 38 s 
No.1 Xiaoling Lai , et al. Exploration of fault -zone trapped waves at Pingtong Town , in W enchuan earthquake region 31 
in Fig. 2 (b) . The dominant frequency is relatively low, 
about 3 Hz. In the figure, the letters P, S, and Fz indi-
cate the arrival of P waves, S waves and FZTW, respec-
tively, and Rz indicates the position of the trench. 
Since FZWT are caused by multiple reflections be-
tween two boundaries of the fault and the wave interfer-
ence , the amplitudes are observable at stations in or 
near the fault zone, but not at stations far away. In Fig. 
2 ( b) , it can be seen that the amplitudes of FZTW are 
larger at Stations 4 - 12. With a known spacing of 25 
m, it may be deduced that the width of the fault zone is 
more than 200 m. 
Fig. 3 shows the records of a Ml5. 6 aftershock that 
occurred at the boundary of Qingchuan and Ningqiang 
at 03 :54 on July 24 ,2008. The S-P time is about 13 s, 
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(a )Original records 
40 
corresponding to a hypocentral distance of about 105 
km, which is beyond the favorable observational range. 
Nevertheless, a very distinct group of waves are visible 
at 40 s in Fig. 3 ( b) . These waves are characterized by 
large differences in waveforms at the two sides of the 
trench. The durations are shorter and the dominant fre-
quencies are higher at the southeastern side of the 
trench , which is smoother on the surface and lower in 
elevation. The location at which the wave forms show 
obvious changes coincides with the line of the earth-
quake-associated uplift. 
Fig. 4 shows the records of an Msl. 9 aftershock that 
occurred in Beichuan at 02: 14 on July 18,2008. The 
S-P time is about 7 s , corresponding to a hypocentral 
distance of about 56 km. The FZTW are not recognizable 
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Figure 2 Records of the 2008 - 07 - 18100 : 40, Ml 5. 1 aftershock 
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Figure 3 Records of the 2008 - 07 - 24103 : 54 , Ml5. 6 aftershock 
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Figure 4 Records of the 2008-07 -181'02: 14 ,Ml 1. 9 aftershock 
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Figure 5 Records of the 2008-07 -181'01: 46 ,Ml 2. 2 aftershock 
in the original records, Fig. 5 ( a) , but are very clear af-
ter filtering at 32 s, especially in the records at stations 
1 -9, Fig. 3 (b). This again corresponds to a fault-zone 
width of about 200 m. The dominant frequency in this 
case is lower, about 3 Hz. 
Fig. 5 shows the records of an Ms2. 2 aftershock that 
occurred in Beichuan at 01 :46 on July 18,2008. The P 
and S waves are very clear, with an S-P of about 4 s, 
corresponding to a hypocentral distance of about 32 
km. The FZTW are not clear in the original records , 
Fig. 6 ( a) , but are very clear after filtering at stations 1 
- 9 , especially at stations near the trench. In addition, 
both the waveforms and the S-wave travel times are 
quite different between the two sides of the trench, in-
dicating a clear difference of the media at the two 
sides. This observation is possible, because the hypo-
central distance is sufficiently short. 
4 Conclusions 
FZTW are observed in the fractured zone of W echuan 
earthquake , indicating a great difference in physical 
properties between the media inside and outside the 
fractured zone. 
These waves were observed also in similar experi-
ments conducted at different faults in other regions, in-
cluding the fractured zone of Lunlun Mt. Ms8. 1 earth-
quake , which is strike slip dominated by horizontal 
shearing, and the Tangxi Fault, which is a tensional 
fault dominated by dip slip. In the case of Wenchuan 
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Earthquake , the fractured zone is a thrust dominated by 
compressive motion. Thus , our combined results show 
that the FZTW can be generated not only in strike-slip 
and tensional-slip fanlts,but also in reverse faults. 
The dominant frequency of the FZTW in Pingtong is 
about 3 -4 Hz, and these waves are relatively strong at 
stations near the trench. The width of the fractured zone 
is estimated to be more than 200 m. 
Some waveforms recorded at the two sides of the 
trench are gready different, having shorter duration and 
higher frequency at the lower southeastern side of the 
fanlt than on the higher northwestern side. These differ-
ences indicate a difference in the compositions of the 
media between the two sides. 
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